The protective effect of phorbol esters on Fas-mediated apoptosis in T cells. Transcriptional and postranscriptional regulation.
Phorbol esters are tumor promoters that bind and activate both conventional and new Protein kinase C (PKC) isoforms. In various circumstances, PKC-dependent signaling pathways can promote cell survival and protect against cell death. This was first analysed in Jurkat T cells where Phorbol Myristate Acetate (PMA) was found to inhibit Fas-mediated apoptosis as judged by DiOC6(3) staining, caspase activation and DNA fragmentation, indicating that PMA exerts its protective effect upstream or at the mitochondrial level in these cells. PMA activated most of the main kinase pathways in T cells such as PKCs, p42/44MAPK, p38MAPK and p90Rsk but not JNK and Akt. A pharmacological approach allowed us to identify that nPKCs are both necessary and likely sufficient to promote T cell survival. Besides this post-transcriptional regulation, nPKCs may also regulate apoptosis at the transcriptional level. cDNA arrays were used to identify a set of genes whose expression was modulated in death versus survival conditions. Following PMA treatment, expression of Mcl-1 and Bcl-x increased while that of c-Myc was significantly reduced. Moreover, survivin expression decreased upon CH11 or PMA treatment. c-Myc, survivin and Bcl-x modulation seems to be regulated at the transcriptional level while decrease in Mcl-1 protein in CH11-treated cells resulted especially from a caspase-dependent proteolysis. Taken together, our data demonstrate that PMA-mediated inhibition of apoptosis is a complex process that is integrated at both the transcriptional and post-transcriptional level and point out to the potential role of Mcl-1, Bcl-x, c-Myc and survivin in this process.